EXHIBIT 1 



FractogePEMD 
Process 



Improves "Process Economics" in the Separation of Bio-Molecules 



Specialists in the produc- 
tion of bio-molecules have 
been using Fractogel* EMD 
process media for more 
than 10 years. During the 
past decade an increasing 
number of downstream 
processes have been 
developed using semi-rigid 
Fractogel® EMD media in 
process chromatographic 
steps. 

The high efficiency and 
economy of all Fract ogel* 
EMD media are advanta- 
geous due to the strong 
binding of bio-molecules 
and the long life time of the 
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High capacity at lite;!! How 
rales provides a powerful 
tool for the purification 
strategy especially if the 
target molecule is unstable. 
Saving time not only in- 
creases the yield but also 
improves process econom- 
ics. Since the binding of 
bio-molecules is stronger 
with tentacle exchangers, a 
higher salt concentration in 
the sample will affect the 
binding capacity less 
compared to conventional 
gels. So Fractogel* EMD 
media provide more reliable 
results, flexibility of use 
and can be applied 



part of the production 
process. 

Yields are higher, processes 
can be conducted at higher 
flow rates therefore re- 
ducing lhr< i '1 pin i inn 
Because the media lasts so 
long and can be used re- 
peatedly, the economics of 
the process are very 
favourable. 
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cycles over the life time of 
th< product. 
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Advantages of Fractogel® tentacle media 



Better Production Yields 
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binding capacity of all 
Fractogel® media. Due to 
the tighter binding of the 
target molecule, very often 
the capture step using 
Fractogel* ion exchange 



greater overall yield than 
with other types of 
separation media. 



Safer Product 

In contrast t« » • , , , i i. 
supports Fractogel* media 
avr resistant to microbial 
degradation. Thus, the risk 
o! contamination with 
eiidotoxitii is :•»••. ,i-h re- 
duced. In addition the 
ability to clean Fractogel* 
media guarantees a long 
lifetime. This is an impor- 
tant feature especially when 
recombinant proteins, pro - 
duced from micro-organ- 
isms, are purified. 



Very Economical 

Dm i thf < \v n < ii n mm 
a nee of FractogeJ* media a 
high number of cycles can 
be achieved. Therefore, 
resin lifetime is extremely 
'.< rig and replacement 
frequency is minimized 
resulting in lower operating 
costs. 



Only with Fractogti* EMD tentacle 
ion exehongershigh capacities ore 
available at high flow rates. 
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Application Areas 
Rapid protein purification 
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substances (e, g. NAD!', 
ATP, gangliosides) can also 
be purified efficiently. 
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Recombinant His- tagged 
proteins can be purified on 
Fractogel* EMD Chelate. 

Efficient protein polishing 

Size exclusion chromato- 
graphy (SEC) on Fractogel* 



Fractogel* F.MD S0 3 " (MJ 
and/or Fractogel* EMD SE 
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albumin, nucleic acids, arid 
Phenol Red will not bind. 
This can remove the need 
for preparation steps prior 
to purification. Fractogel® 
EMD TA is an affinity resin 
designed specifically for the 



s and and can be utilisi d insu ;J . 
of ion exchangers or in 
combination '-villi oilier 
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broad range of viruses from 
[tu^- rt ,((!-. As V 
binding of virus fo the resin 
was strong, protein could be 
ep s itt i ft at the c ; lam- 
ina ting viruses using 
different sail concentra- 
tions. Viral clearance for 
Fractogel® EMD TMAE and 
Fractogel* EMD DEAE are 
in the 5-6 log reduction 

shown rltar subsequent 
elution of vims from these 



Antibody bound to gel (mg/ml) 



A, antibodies can be eluted 
at physiological pH 
conditions. 

Effective DNA removal 

DNA removal during the 
preparation of homoge- 
neous protein samples can 
be performed using tentacle 
anion exchange columns, 
where the DNA binds to the 
resin. Tentacle cation ex- 
changers can be, used to 
eliminate DNA in the fiow- 
through mode. Small and 
large scale purification of 
plasmid DNA is perforated 
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calculate the balance of 
vims reduction. Loading 
and elution conditions were 
then investigated that led to 
the purification of virus on 
these resins. The use of 
Fractogel* EMD TMAE or 
DEAE for the purifica tion of 
viruses is now replacing the 
more traditional methods of 
centrifugation and SEC. 
Thus, the production of 
virus particles as well as the 
removal of viral contamina- 
tion can be achieved easily 
using tentacle resins. 
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capacities can be „ t.kred nt - r 
as. The buffer concentration is expressed as 
'"r • ' „ t s 

phosphate. 



fig. 3: 
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protein? remain the same k: ■ at 
least 100 runs 



Fractoocl E'^D medi- 
an excellent 



High Stability - an excellent 
long term investment 

Since the tentacles are very 
stable, die resins can be 
used for hundreds of cycles. 
Even long terra treatment 
with 0.2 M NaOH for more 
than 8 months results in a 
loss of binding capacity of 
k'S i ih in K i s i ti i 

value. More importantly, no 
resin~denved compounds 



can be detected in Ua f i - 
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protocols are applied. The 
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atari ce characteristics arc 
not changed alter hundreds 
of purification and regen- 
eration cycles. Correspond- 
ing data are summarised in 
the individual Regulatory 
Support 1'iks documenta- 
tion IK Si ). 
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Application Areas 



Fig, 4: 

Chromatographic ttpt.Hluability 
after 100repetetive injeetiiw, 
onto Fractogel«EMD TMAf(M). 
Chmmatograms from a 

Fmetoget*SUDTMAE(M) column antibodie 
(SO- W}shomng die separation of 

a test mixture cenmmie plasma prOteiflS * 

conalbumm (peak 1) and human 

serum albumin (peak 2). _ ;. \ 



peptides, nucieotiocs 



recombinant profs 



virus clearance 
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membrane proteins 
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